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Relations between Suicide and Traumatic Brain Injury, Psychiatric Diagnoses, and 
Relationship Problems, Active Component, U.S. Armed Forces, 2001-2009

traumatic brain injury (TBI) and 
suicide are concerning issues to 
the U.S. military. A recent review 

of responses to a screening questionnaire 
documented that 10 percent to 20 percent 
of a cohort of soldiers redeploying from 
Operations Iraqi and Enduring Freedom 
(OIF/OEF) reported experiences consis-
tent with TBIs.1 

Historically, military suicide rates 
have been lower than civilian rates. How-
ever, suicide rates among U.S. military 
members have increased recently and are 
now higher than rates among civilians with 
similar demographic characteristics.2 

Th e Institute of Medicine (IOM) 
recently reviewed existing research on the 
potential association between TBI and sui-
cide and noted that there is insuffi  cient 
empirical evidence to determine whether 
such an association exists.3 A large study of 
TBI patients in Denmark revealed that, rel-
ative to the general population, suicide risk 
was elevated among TBI patients across the 
range of severity (standardized mortality 
ratios of 3.0, 2.7, and 4.1 for mild, moderate, 
and severe TBIs, respectively).4 However, 

Th is retrospective case-control study of members of the active component 
of the U.S. Armed Forces compared those who died from suicide to controls 
matched by service, gender, race, age, date of entry into the active component, 
and years of service. Th e surveillance period was 2001 to 2009. Th e groups 
were compared with respect to numbers of deployments and documented 
diagnoses of traumatic brain injury (TBI), mood disorders, alcohol depen-
dence, post-traumatic stress disorder (PTSD), partner relationship problems, 
and family circumstance problems. Cases and controls were similar regard-
ing frequencies and types of TBIs and numbers of deployments. In multivari-
ate analyses, increased odds of suicide were associated with mood disorders, 
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several smaller studies in non-military pop-
ulations did not fi nd increased suicide risk 
among patients diagnosed with TBI.5,6

In a retrospective study of 22 psychi-
atric inpatients who were military veter-
ans with histories of mild (n=1), moderate 
(n=11), and severe (n=10) TBIs, six had 
made suicide attempts.7 A study of mili-
tary service veterans who received care 
through the Veterans Healthcare Admin-
istration (VHA) from 2001-2006 indicated 
that veterans with histories of TBIs were 
at increased risk for suicide.8 In sum, the 
extent to which TBI may increase suicide 
risk – in general or in military populations 
specifi cally – is unclear.

Studies in both non-military and 
military populations have noted asso-
ciations between TBI, psychiatric diag-
noses (including substance abuse), and 
suicide.9-13 A recent U.S. Army epidemio-
logical study found that suicide attempters 
were more likely than suicide completers 
to have diagnosed psychiatric problems.14 
Such fi ndings suggest that suicide attempt-
ers and suicide completers may represent 
distinct, but overlapping, groups.15 
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Social adjustment in relation to TBI 
is another area of concern to the military. 
Of note in this regard, partner relationship 
problems appear to be associated with mild 
as well as severe TBIs;16-18 in addition, part-
ner relationship problems may relate to 
suicidal behaviors.19-20 In response to such 
concerns, the 2010 Army Health Promo-
tion Risk Reduction Suicide Prevention 
Report recommended research to clarify 
the relation between partner relationship 
problems and suicide.21

Finally, some evidence suggests that 
suicide risk may remain elevated for years 
aft er a traumatic brain injury.12,22 Other 
research suggests that the risk period for 
suicide following TBI may be limited or 
non-existent.4,14 

In summary, there are limited empiri-
cal data regarding TBI in relation to suicide 
mortality. Despite the high numbers of 
reported TBIs associated with deployments 
to Afghanistan and Iraq and the increased 
rate of suicide among U.S. military mem-
bers, relationships between TBI and sui-
cide among active duty military members 
have not been rigorously examined. Th is 
report documents 1) the prevalence and 
severity of TBIs among U.S. service mem-
bers with and without completed suicides, 
2) the latencies between TBI (by severity) 
and suicide, and 3) whether TBI increases 
the odds of suicide mortality aft er control-
ling for psychiatric diagnoses and partner 
relationship problems. 

M E T H O D S

For this report, a retrospective case–
control study was conducted using records 
routinely provided to the Armed Forces 
Health Surveillance Center (AFHSC) and 
maintained in the Defense Medical Surveil-
lance System (DMSS).23

Th e study population consisted of indi-
viduals who had served in the active com-
ponent of the U.S. military between January 
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T A B L E  1 .  ICD-9-CM grouping of diagnostic categories and V-codes
1, 2001 and December 31, 2009. Cases 
(n=1,764) were suicides that were identifi ed 
through the Department of Defense (DoD) 
Medical Mortality Registry maintained 
by the Offi  ce of the Armed Forces Medi-
cal Examiner and were included in these 
analyses if the death had been offi  cially 
declared a suicide of a service member in 
the active component. Controls (n=7,018) 
were randomly selected and matched in a 
4:1 ratio to cases by service, gender, race 
(white, black, other), age within one year, 
entry into active component service within 
one year, and within one year of total active 
duty military service. 

Dates and countries of deployment 
were used to determine the number of 
deployments to OEF/OIF among cases and 
controls.

Psychiatric diagnoses and behavioral 
health problems: Psychiatric diagnoses 
and partner relationship and family cir-
cumstance problems were ascertained 
from ICD-9-CM coded diagnoses that 
were reported on standardized records 
of inpatient and outpatient encounters in 
“fi xed” (e.g., not deployed, at sea) mili-
tary medical facilities and civilian facilities 
(contracted/purchased care through the 
Military Health System). Table 1 provides 
the ICD-9-CM codes for each psychiatric 
condition and behavioral health problem 
entered as covariates in the conditional 
logistic regression model. For purposes of 
these analyses, these variables were defi ned 
as dichotomous (i.e., the presence of one 
of the ICD-9-CM codes of interest in any 
diagnostic position qualifi ed an individ-
ual as having the condition or problem of 
interest).

TBI: Th e DoD’s standard TBI surveil-
lance case defi nition was used to ascertain 
TBI status and severity; in brief, this defi ni-
tion describes a TBI case as any TBI-related 
diagnosis in any diagnostic position during 
a single hospitalization or ambulatory visit 
in a U.S. military medical facility, or a civil-
ian facility (i.e., MHS reimbursed care), or 
on a standardized record of an in-theater 
medical encounter of a deployed service 
member in the Th eater Medical Data Store 
(TMDS). Table 1 includes a list of ICD-9- 
CM diagnostic codes that are considered 
indicator diagnoses of TBI. If diagnoses 

of two or more TBIs fell within 30 days of 
each other, they were considered one TBI 
for analysis purposes.

Statistical analyses: Chi-square tests of 
homogeneity were performed to determine 
if the proportions of TBIs by severity were 
signifi cantly diff erent among cases and con-
trols. A binary logit model with the New-
ton-Raphson ridge optimization technique 
was used to conduct conditional logistic 
regression analysis of matched paired data 
to model the relation between suicide and 
TBI, psychiatric comorbidities, and part-
ner relationship and family circumstance 
problems.24 Because there were insuffi  cient 
cases of moderate and severe TBI, the rela-
tion was modeled only for mild TBI cases. 
Prior to conducting the conditional logistic 
regression analysis, a power analysis using 
a Pearson Chi-square Test for two propor-
tions was performed to ensure that there 
was adequate power to detect an odds ratio 
≥ 1.5. Results indicated that with the num-
ber of cases available, an odds ratio ≥ 1.3 
with 80 percent power could be detected.

R E S U L T S

Ninety-six percent of the study sub-
jects were males; 43.4 percent were Army, 
20.1 percent were Air Force, 16.8 per-
cent were Marine Corps, and 19.7 percent 
were Navy service members. Seventy-two 

T A B L E  2 .  Demographic and military 
characteristics of study suicide cases, 
active component, U.S. Armed Forces, 
2001-2009

Suicide

No. %

 Total 1,764 100

 Service

Army 766 43.4

Navy 348 19.7

Marine Corps 296 16.8

Air Force 354 20.1

 Sex

Male 1,696 96.1

Female 68 3.9

 Age

<25 1,275 72.3

25-29 209 11.8

30-39 238 13.5

40+ 42 2.4

Diagnostic category ICD-9 codes
Alcohol dependence 303

Mood disorders 296.0, 296.2-296.7, 296.80, 296.89, 296.90, 300.4, 301.13, 311

PTSD 309.81

Partner relationship 
problems V61.0, V61.1

Family circumstance 
problems

V61.2, V61.23, V61.24, V61.25, V61.29, V61.8, V61.9

Traumatic brain injury 
(TBI)

310.2,800.xx, 801.xx, 803.xx, 804.xx, 850.xx-854.xx, 950.1x-950.3x, 
959.01, V15.5_1-9, V15.59_A-V15.59_F

mild TBI (subset of all 
TBI codes)

310.2, 800.00-800.02, 800.06, 800.09, 800.50, 800.52, 801.00, 801.01, 
801.02, 801.06, 801.09, 801.50, 801.51, 801.52, 803.00-803.02, 803.06, 
803.09, 803.50, 803.51, 803.52, 804.00, 804.01, 804.02, 804.06, 804.09, 
804.50, 804.51, 804.52, 850.0, 805.1, 850.11, 850.9, 959.01, V15.52, 
V15.5_7, V15.5_C, V15.52_2, V15.52_2,V15.52_7, V15.52_C

percent of the study subjects were younger 
than 25 years old; 11.8 percent were 25-29, 
13.5 percent were 30-39, and 2.4 percent 
were 40 or older (Table 2).

Documented diagnoses of TBI

Th ere were no statistically signifi -
cant diff erences between suicide cases and 
matched controls regarding frequencies or 
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T A B L E  4 .  Conditional logistic 
regression predicting suicide mortality

 Effect Odds ratio (95% 
confi dence interval)

 Mild TBI 1.1 (0.88 – 1.42)
 Mood disorder 1.6 (1.37 – 1. 80)
 Alcohol dependence 1.2 (0.92 – 1.45)
 PTSD 1.1 (0.75 – 1.73)
 Partner relationship 
 problems 2.0 (1.51 – 2.63)

 Family circumstance 
 problems 2.0 (1.25 – 3.04)

Effect Odds ratio (95% confi dence interval)
1 vs. No psychiatric diagnosis 1.5 (1.3 – 1.7)
2 vs. No psychiatric diagnosis 1.9 (1.4 – 2.6)
3 vs. No psychiatric diagnosis 6.4 (2.7 – 15.0)

T A B L E  5 .  Number of psychiatric comorbidities and odds of suicide mortality

types of TBIs (χ2=4.9, p=not signifi cant 
[ns]). Seven percent of cases and six per-
cent of controls were diagnosed with TBIs. 
Th e distributions of TBIs among suicide 
cases according to TBI severity, gender, ser-
vice, and age are presented in Table 3.

Time between TBI diagnoses and suicides

Time in days between traumatic 
brain injuries and suicides, by TBI sever-
ity, were: “mild” TBIs, n=97: mean=875 
days, median=542 days; “moderate” TBIs, 
n=25: mean=1,122 days, median=682 days; 
and “severe” TBIs, n=5: mean=347 days, 
median=149 days. Th e times between TBIs 
and suicides across the TBI severity groups 
were not statistically signifi cantly diff erent 
(F [2, 124]=1.46, p = ns) (data not shown).

Associations with suicide mortality

Th ere were not statistically signifi cant 
diff erences in the number of deployments 
of cases (mean=1.3, SD=.77) and controls 
(mean=1.3, SD=.80), F (1, 8,687)=.55, p 
=.46; as such, the number of deployments 
was not controlled in subsequent analy-
ses. During multivariate analyses that 

 TBI severity type (cases and controls)a

Severe Moderate Mild Unclassifi ed None Total
 Cases 5 (0.3%) 25 (1.4%) 97 (5.5%) 2 (0.1%) 1,635 (92.7%) 1,764
 Controls 11 (0.2%) 84 (1.2%) 323 (4.6%) 14 (0.2%) 6,586 (93.8%) 7,018
 TBI severity type and gender (cases)

Severe Moderate Mild Unclassifi ed None Total
 Male 5 (0.3%) 24 (1.4%) 91 (5.4%) 2 (0.1%) 1,574 (92.8%) 1,696
 Female 0 (0%)  1 (1.5%) 6 (8.8%) 0 (0%) 61 (89.7%) 68
 TBI by severity type and service (cases)

Severe Moderate Mild Unclassifi ed None Total
 Army 1 (0.1%) 13 (1.7%) 52 (6.8%) 2 (0.3%) 698 (91.1%) 766
 Navy 2 (0.6%) 5 (1.4%) 16 (4.6%) 0 (0%) 325 (93.4%) 348
 Marine Corps 2 (0.7%) 3 (1.0%) 15 (5.1%) 0 (0%) 276 (93.2%) 296
 Air Force 0 (0%) 4 (1.1%) 14 (4.0%) 0 (0%) 336 (95.0%) 354
 TBI by severity type and age (cases)

Severe Moderate Mild Unclassifi ed None Total
 <25 3 (0.2%) 14 (1.1%) 72 (5.7%) 2 (0.2%) 1,184 (92.9%) 1,275
 25-29 1 (0.5%) 3 (1.4%) 15 (7.2%) 0 (0%) 190 (90.9%) 209
 30-39 1 (0.4%) 7 (2.9%) 9 (3.8%) 0 (0%) 221 (92.9%) 238
 40+ 0 (0%) 1 (2.4%) 1 (2.4%) 0 (0%) 40 (95.2%) 42

T A B L E  3 .  TBI proportions by severity, gender, service, and age

aCases, n=1,764; Controls, n=7,018

In a separate analysis, psychiatric co-
morbidities were positively associated 
with increased odds of suicide mortal-
ity (χ2=60.8, p <0.01); this analysis docu-
mented a monotonic increase in the odds 
of suicide with increasing numbers of psy-
chiatric comorbidities (Table 5).

E D I T O R I A L  C O M M E N T

Th e analyses conducted for this report 
do not confi rm that mild TBIs increase sui-
cide risk in active component members of 
the U.S. military. Th e fi nding is contrary 
to that of the only large population-based 
study that has examined suicide risk in 
relation to TBI across all levels of severity.4 
Th e diff erent fi ndings regarding the rela-
tionship between mild TBI and suicide risk 
may refl ect important diff erences between 
the underlying populations and settings 
of the studies. For example, within civil-
ian populations, TBIs, in general, appear 
to be associated with high risk behaviors 
(e.g., fi ghting, alcohol abuse) and psycho-
pathology.25-27 However, within military 
populations, TBIs may more commonly 
be associated with injuries that occur dur-
ing training exercises or exposures to com-
bat. Th is distinction may have meaningful 
implications. Among civilians, an associa-
tion between mild TBI and suicide might 
be attributable to pre-existing personal-
ity characteristics and psychopathology 
that increase or mediate suicide risk. Con-
versely, mild TBI among service mem-
bers may more oft en be attributable to 
unpredictable events associated with mili-
tary training and combat. It is currently 
believed that mild TBI typically resolves 
within a few months; if so, absent pre-exist-
ing risk factors for suicide, mild TBI would 
not be expected to increase suicide risk as 
much among aff ected military members as 
civilians. 

accounted for the eff ects of mood disor-
ders, alcohol dependence, PTSD, part-
ner relationship problems, and mild TBI, 
mood disorders, partner relationship and 
family circumstance problems, but not 
mild TBI, were associated with increased 
odds of suicide mortality (Table 4).
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It is possible that some of the mild 
TBI cases considered in this analysis died 
by suicide aft er they left  military service. 
Although the majority of mild TBIs typi-
cally resolve within a matter of months 
with proper treatment, it is estimated 
that up to 20 percent of such cases do not 
improve.28-29 For individuals who do not 
improve, the persistence of their impair-
ments may become more apparent over 
time. It is conceivable that such awareness 
in conjunction with other risk factors may 
increase suicide propensity, potentially 
accounting for longer latencies between 
mild TBIs and suicides – which, in some 
cases, may extend beyond the time of active 
military service. 

Th is report assessed the experiences of 
actively serving military members; active 
service members are monitored medically 
and have ready access to resources that may 
be less accessible to military service veter-
ans. In turn, suicide risk may increase aft er 
military members leave service. In light of 
the fact that most veterans do not seek care 
in the VHA, Brenner and colleagues sug-
gested that veterans who receive care in the 
VHA may represent a particularly vulner-
able group.8 Additional research is needed 
to clarify relationships between TBI and 
suicide risk in various military-associated 
groups (e.g., active duty, veterans seeking 
care in the VHA, veterans not seeking care 
in the VHA).

Our fi ndings regarding psychiatric 
problems in relation to suicide have clini-
cal implications. Th e fi nding of increasing 
suicide risk with increasing psychiatric co-
morbidities is particularly noteworthy; for 
example, service members with three psy-
chiatric diagnoses had six-times higher 
suicide risk than service members without 
psychiatric diagnoses. Th e fi ndings sug-
gest the need for tailored interventions, 
highlight the importance of thorough 
assessments across multiple domains of 
symptomatology, and are consistent with 
Th e Army Health Promotion Risk Reduc-
tion Suicide Prevention Report’s call for 
research to help determine the “order of 
operations” for treatment of comorbid con-
ditions such as PTSD, TBI, and depression.21 
Findings of this report also document 
that psychiatric problems increase risk 

for suicide, even though suicide attempt-
ers may have higher levels of psychiatric 
diagnoses and comorbidities than suicide 
completers. Additional research is needed 
to characterize similarities and diff erences 
in the natures and severities of psychiatric 
problems among suicide attempters, sui-
cide completers, and non-suicidal controls.

Th e fi nding that partner relationship 
problems increase risk of suicide is consis-
tent with descriptive data obtained through 
retrospective examinations of character-
istics of military suicide decedents.30 Th e 
fi nding underscores the importance of 
clinical assessments of partner relation-
ship functioning and suggests targets for 
intervention and preventive eff orts. For 
example, it may be prudent for clinicians 
to assess service members’ intimate rela-
tionship functioning, even when not the 
presenting problem, and to focus eff orts 
on facilitating competent resolution of 
partner relationship problems where such 
problems exist. Eff orts of this kind may 
potentially avert suicide crises associated 
with partner relationship dysfunction and 
dissolution.

Th ere are limitations to the analyses 
presented here that should be considered 
when interpreting the results. For exam-
ple, the accuracy of psychiatric diagnoses 
is unknown. However, the only alternate 
source of population level psychiatric data 
is the self-report screening data obtained 
from post-deployment screenings. Given 
the limitations of self-report screens ver-
sus the care with which military clinicians 
are likely to assign psychiatric diagnoses, 
together with our theoretically consistent 
psychiatric fi ndings, the ICD-9-CM codes 
used for this research are likely to refl ect 
reasonable estimates of psychiatric prob-
lems. In addition, for this analysis, there 
were insuffi  cient numbers of moderate 
and severe TBI cases to determine whether 
more severe TBIs were associated with 
increased suicide risk. Also, this analysis 
did not examine functional and occupa-
tional impairments associated with mild 
TBIs, which may be more closely tied to 
suicide risk than TBI per se. Furthermore, 
a longer follow-up period might have pro-
vided additional information about mild 
TBI as a suicide risk factor. 

As a fi nal note, these fi ndings might 
be interpreted to suggest that the major-
ity of service members are resilient to 
adverse eff ects potentially associated with 
mild TBIs. In this regard, it should be 
noted that the analyses conducted for this 
report examined only one outcome; there 
are a range of other potential problematic 
outcomes that were not assessed. Caution 
is warranted in interpreting the fi ndings 
beyond the limited scope of the analyses. 
Clearly additional research is needed to 
provide a more complete understanding 
of relations among TBI and suicide among 
active military members.

In summary, continuous wartime 
operations in Afghanistan and Iraq over 
the past decade have been associated with 
increases in mild TBIs and suicides among 
U.S. military members. Th e analyses con-
ducted for this report do not provide evi-
dence of increased suicide risk aft er mild 
TBI in US military members. Th e fi nd-
ings are informative and potentially use-
ful; however, further research regarding 
the natures, clinical eff ects, and natural 
courses of TBIs of various severities and 
their associations, if any, with suicide risk 
are indicated.

Author affi  liations: National Center for Tele-
health and Technology, Defense Center of 
Excellence (DCoE) for Psychological Health 
and Traumatic Brain Injury, Tacoma, Wash-
ington (Ms Trofi movich, Drs Skopp, Gahm); 
University of Washington Medical School 
Department of Psychiatry and Behavioral 
Sciences (Dr Skopp, Gahm); Defense Veter-
ans Brain Injury Center (DVBIC), Washing-
ton, DC (Dr Grimes); Armed Forces Medical 
Examiner System (AFMES), Dover Air Force 
Base, Delaware (Dr Oetjen-Gerdes).

R E F E R E N C E S

 1. Army Surgeon General’s Task Force on 
Traumatic Brain Injury, “Traumatic Brain Injury 
(TBI) Task Force Report Recommendation 
Summary.” 17 January 2008. http://www.
a rmymed ic ine .a rmy .m i l / repor t s / tb i /TB I 
TaskForceReportJanuary2008.pdf.Accessed 
02/22/2010.
2. Kuehn BM. Soldier suicide rates continue to 
rise: military, scientists work to stem the tide. 
JAMA. 2009 Mar;301(11):1111-3.



February 2012    Vol. 19  No. 2    M S M R  Page  11

3. Institute of Medicine. Committee on Gulf 
War and Health: Brain injury in veterans and 
long-term health outcomes board on population 
health and public health practice. Long-term 
Consequences of traumatic brain injury. 2008. 
Pre-publication copy.
4. Teasdale TW, Engberg AW. Suicide after 
traumatic brain injury: a population based 
study. J Neurol Neurosurg Psychiatry. 2001 
Oct;71(4):436-40.
5. Lewin W, Marshall TF, Roberts AH. Long-term 
outcome after severe head injury. Br Med J. Dec 
1979;77(6):1533-38.
6. Shavelle RM, Strauss D, Whyte J, et al. Long-
term causes of death after traumatic brain injury. 
Am J Phys Med Rehabil. 2001 Jul;80(7):510-6.
7. Gutierrez PM, Brenner LA, Huggins JA. 
A preliminary investigation of suicidality in 
psychiatrically hospitalized veterans with 
traumatic brain injury. Arch Suicide Res. 
2008;12(4):336-43.
8. Brenner LA, Ignacio RV, Blow FC. Suicide and 
traumatic brain injury among individuals seeking 
veterans health administration services. J Head 
Trauma Rehabil. 2011;26(4):257-64.
9. Rodgers JM, Read CA. Psychiatric comorbidity 
following traumatic brain injury. Brain Inj. 
2007;2:1321-33.
10. Simpson G, Tate R. Clinical features of 
suicide attempts after traumatic brain injury. J 
Nerv Ment Dis. 2005 Oct;193(10):680-5. 
11. Silver JM, Kramer R, Greenwald S, 
Weissman M. The association between head 
injuries and psychiatric disorders: fi ndings from 
the New Haven NIMH. Epidemiologic Catchment 
Area Study. Brain Inj. 2001 Nov; 5(11):935-45.
12. Arsenault-Lapierre G, Kim K, Turecki G. 
Psychiatric diagnoses in 3,275 suicides: a meta-

analysis. BMC Psych. Nov 2004;37(4). 
13. Carlson KF, Nelson D, Orazem RJ, et 
al. Psychiatric diagnoses among Iraq and 
Afghanistan war veterans screened for 
deployment-related traumatic brain injury. J 
Trauma Stress. 2010 Feb;23(1):17-24. 
14. Millikan A, Spiess A, Mitchell M, Fulcher S. 
The Behavioral and Social Health Outcomes 
Program. Analyses Army suicides, January 2005 
-June 2010. US Army Public Health Command 
(Provisional), Epidemiological Report No. 14-HK-
0DS8-10n.
15. DeJong TM, Overholser JC, Stockmeier CA. 
Apples to oranges? A direct comparison between 
suicide attempters and suicide completers. J 
Affect Dis. 2009 Nov.124:90-7.
16. Gosling J, Oddy, M. Rearranged marriages: 
Marriages after head injury. Brain Inj. 1999 
Oct;13(10):785-96.
17. Wood R, Yurdakul, LK. Change in relationship 
status following traumatic brain injury. Brain Inj. 
1997 Jul;11(7):491-502. 
18. Landau J, Hissett, J. Mild traumatic injury: 
Impact on identity and ambiguous loss in the family. 
Fam Sys and Health. 2008 Mar.26(1):69-85.
19. Kaplan MS, McFarland BH, Huguet N. 
Characteristics of adult male and female fi rearm 
suicide decedents: Findings from the National 
Violent Death Reporting System. Inj Prev. 2009 
Oct;15(5):322-7.
20. Magne-Ingvar U, Ojehagen A. One year 
follow up of signifi cant others of suicide 
attempters. Soc Psychiatry Psychiatr Epidol. 
1999 Sep;34(9):470-6.
21. Army Health Promotion Risk Reduction 
Suicide Prevention Report. 2010. http://www.
armyg1.army.mil/hr/suicide/docs/Commanders 
%20Tool%20Kit/HPRRSP_Report_2010_v00.

pdf. Accessed 02/22/2010.
22. Simpson G, Tate R. Suicidality after traumatic 
brain injury: demographic, injury and clinical 
correlates. Psychol Med. 2002 May;32(4):687-
97.
23. Rubertone MV, Brundage JF. The 
Defense Medical Surveillance System and the 
Department of Defense Serum Repository: 
glimpses of the future of comprehensive public 
health surveillance. Am J Pub Hlth. 2002 
Dec;92(12):1900-4.
24. Jennrich RI, Robinson SM. A  Newton-
Raphson algorithm for maximum likelihood factor 
analysis. Psychometrika. 1969;34(1):111-23.
25. Kim E. Agitation, aggression, and 
disinhibition syndromes after traumatic brain 
injury. NeuroRehabilitation. 2002;17(4):297-310.
26. Bjork JM, Grant SJ. Does traumatic brain 
injury increase risk for substance abuse? J 
Neurotrauma. 2009 Jul;26(7):1077-82.
27. Simpston G, Tate R. Suicidality in people 
surviving a traumatic brain injury: prevalence, risk 
factors and implications for clinical management. 
Brain Inj. 2007 Dec;21(13-14):1335-51.
28. Kennedy JE, Jaffee MS, Leskin GA, et al. 
Posttraumatic stress disorder and posttraumatic 
stress disorder-like symptoms and mild traumatic 
brain injury. J Rehabil Res Dev. 2007;44(7):895-
920.
29. Vasterling JJ, Verfaellie M, Sullivan KD. Mild 
traumatic brain injury and posttraumatic stress 
disorder in returning veterans: Perspectives from 
cognitive neuroscience. Clin Psychol Rev. 2009 
Dec;29(8):674-84.
30. Logan J, Skopp N, Karch D, et al. (in press). 
Characteristics of suicides among active duty 
US Army military personnel: 17 US states, 2005-
2007. Am J Public Health.


